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1
MAGNETIC CONSTRUCTION TOY

FIELD OF THE INVENTION

This invention relates to a construction toy for building,
stable geometrical structures of square and cubical shapes
utilizing magnetizable bodies and connecting members.

BACKGROUND OF THE INVENTION

Construction toys for two and three dimensional geo-
metrical structures involving magnetic interconnecting
members require close tolerances in the manufacture of
these members 1n order to have a stable model. Typically, a
magnetic arm member acts as a connector between two
spheres which are magnetizable and the arm has concave
surfaces at each end for engagement with a respective
sphere. A variety of geometrically shaped structures can be
constructed and retain stability provided the surfaces of the
interacting faces form a close fit. The need for the use of
close tolerances 1s demonstrated 1n U.S. Pat. No. 2,970,388,
which discloses an educational device for building toy
crystaline structures with magnetic spheres and intercon-
necting magnetic bars. The magnetic bars are formed with a
concave surface at each end conforming to the surface of an
interconnecting sphere and the concave ends are freely
moveable over the surface of the sphere. Very close toler-
ances are required 1n the dimensions of the sphere 1n order
to construct stable two or three dimensional geometric
configurations. It would be advantageous to minimize the
requirement of close tolerances and thereby reduce manu-
facturing costs, and consequently the cost of the magnetic
construction toy, and thus provide a toy having intercon-
necting members capable of creating magnetic couplings
resulting 1n stable geometrical structures.

SUMMARY OF THE INVENTION

There 1s, therefore, provided according to the present
invention, a geometric construction toy for building cubic
and square profiles where the need for close tolerances 1s
minimized yet the mterconnecting members form a stable
structure.

The present mnvention 1s directed to a geometric construc-
fion toy that consists of a connecting member that has an
ax1s of elongation and 1s magnetizable at its ends. The ends
of the connecting member are magnetically coupled to a
magnetizable body having mutually perpendicular vertical,
horizontal, and lateral axes that intersect at a common point.
The magnetizable body has a peripheral boundary surface
which 1s symeftrically disposed and symmetric with respect
to each of the 3 mutually intersecting perpendicular planes
forming the mutually intersecting axes. A multiplicity of
recesses which extend axially into the peripheral boundary
surface are so dimensioned and proportioned to receive a
magnetizable end of the connecting member and magneti-
cally couples to the magnetizable body to extend axially
from the magnetizable body.

In one embodiment of the invention, the magnetizable
body 1s a sphere which consists of an inner spherical
magnetizable body surrounded by a spherical, preferably
insulative, outer body having a multiplicity of axial extend-
Ing recesses at least 1n part contained in the outer spherical
body. The recesses are so dimensioned and proportioned to
receive the magnetized end of the connecting member so as
to permit the connecting member and magnetizable body to
couple magnetically. Each recess is ninety degrees (90°)
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from an adjacent recess which permits the connecting mem-
bers to extend axially from the magnetizable body with
angles of ninety-degrees between the axes of elongation of
the connecting members. By the use of multiple like dimen-
sioned and constructed magnetizable bodies and like dimen-
sioned and constucted connecting members, the builder 1s
enabled to construct stable profiles of squares and cubes
utilizing members that do not require close tolerances in

manufacture.

In another embodiment of this mmvention, the magnetiz-
able body 1s a cube which 1s composed of an mnner magne-
tizable cube surrounded by an outer body, preferabley an
insulative body, having a multiplicity of axially extending
aperatures contained 1n the outer body. The aperatures are so
dimensioned and proportioned to receive the magnetized
end of the connecting member so as to permit the connecting
member and cube to magnetically couple. After coupling,
the connecting member extends axially from the cube along
an axis that 1s a mutually perpendicular axis where the set of
axes have an intersection which 1s at the geometrical center
of the cube. Each recess i1s therefore ninety-degrees (90°)
from an adjacent recess which permits the connecting mem-
bers to extend axially from the cube with the axes of
clongation of the connecting members either at ninety-
degrees (90°) or one hundred eighty-degrees (180°) to a
coupled connecting member. The connecting members 1n
the embodiments above described have permanent magnets
fixedly carried at their ends.

In yet another embodiment of this invention, the magne-
tizable body 1s a sphere surrounded by a cubic outer body,
preferably an insulative body, having a multiplicity of axi-
ally extending aperatures contained in the outer body. The
aperatures are so dimensioned and proportioned to receive
the magnetized end of the connecting member so as to
permit the connecting member and sphere to magnetically
couple. After coupling, the connecting member extends
axially from the outer body along an axis that 1s a mutually
perpendicular axis where the set of axes have an intersection
which 1s at the geometrical center of the cube. Each recess
is therefore ninety-degrees (90°) from an adjacent recess
which permits the connecting members to extend axially
from the outer body with the axes of elongation of the
connecting members either at ninety-degrees or one hundred
eighty-degrees (180°) to a coupled connecting member.
Preferably, the connecting members 1in the embodiments
above described have permanent magnets fixedly carried at
their ends, however, the 1nner bodies may be permanent
magnets and the connecting members magnetizable.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages will become
appreciated as the same become better understood with
reference to the following specification, claims and draw-
ings wherein:

FIG. 1 1s a perspective view of a cubic profile of a
gecometrical toy structure constructed with the magnetizable
bodies and interconnecting members of this invention in
magnetically coupled relationship.

FIG. 2 1s a perspective view of an embodiment of this
invention 1llustrating a spherical magnetizable body having
axially positioned recesses.

FIG. 3 1s a cross-sectional view along the line 3—3 shown
in FIG. 2.

FIG. 4 15 a perspective view of an embodiment of this
invention illustrating a cubic outer body having a spherical
magnetizable body and having axially positioned aperatures
in the outer body.
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FIG. 5 1s a cross-sectional view along the line 5—3 shown
in FIG. 4.

FIG. 6 1s a perspective view of the interconnecting
member of this invention.

FIG. 7 1s a cross-sectional view along the line 7—7 shown
in FIG. 6.

DETAILED DESCRIPTION

FIG. 1 1s a perspective view of an assembled cubic toy
construction 1 utilizing the magnetizable bodies 2 and
interconnecting members 3 of this invention. As can be seen
in FIG. 1, the toy structure 1s composed of a multiplicity of
identically dimensioned and constructed magnetizable bod-
ies and 1nterconnecting members. Although a linked cube 1s
depicted 1n FIG. 1, the toy structure may be built upon by
further linking cubes to create various geometrical struc-
tures. Stability of the geometrical structure 1s achieved
through the recesses 4 contained in the outer surface or
peripheral boundary surface 6 of magnetizable body 2 as
receptacles for the magnetized first and second ends 7 and 8
of mterconnecting member 3. The construction of 1ntercon-
necting member 3 1s more fully illustrated 1n FIGS. 6 and 7.

By referring to FIG. 6, which 1s a perspective view of
interconnecting member 3, it can be seen that first end 7 and
second end 8 are tapered to permit the ends of interconnect-
ing member 3 to couple with a respective recess 4 magneti-
cally without the necessity of permanent magnets 9 and 11,
shown 1n FIG. 7, to have a curvature at the respective ends
of the interconnecting member 3 that 1s equivalent to the
curvature of magnetizable body 2.

Although 1t 1s preferred that the first and second ends of
interconnecting member 3 be permanent magnets, the ends
in another embodiment could consist of magnetizable mem-
bers that would couple magnetically to a permanent magnet
contained 1n the magnetizable body 2. As can be seen 1n
FIGS. 2 and 3, the magnetizable body 2 has an inner body
12 made of a magnetizable material and an outer body 13
made of insulative material 15. The magnetizable material
may be a permanent magnet; however, in the preferred
embodiment of this invention, inner body 12 1s magnetizable
and magnetized by the permanent magnet located adjacent
an end of mterconnecting member 3.

By referring to FIGS. 2 and 3, 1t can be secen that
magnetizable body 2 has mutually perpendicular axes xx',
yy' and zz' formed by the inersection of mutually perpen-
diclar planes Xy, Xz, and yz that intersect at the geometrical
center 14 of magnetizable body 2. The outer surface or
peripheral boundary surface 6 of magnetizable body 2
contains a multiplicity of recesses 4 which are 1dentically
dimensioned and proportioned to receive a respective end of
interconnecting member 3 such that the axis of elongation
17 of the interconnecting member 1s co-incident axially with
one of the mutually perpendicular axis after magnetically
coupling with magnetizable body 2 and approximately at an
angle of ninety degrees (90°) to the other mutually perpen-
dicular axes of magnetizable body 2. In the preferred
embodiment an outer spherical body 13 surrounds an 1nner
spherical body 12 where the recesses 4 are openings or
aperatures extending through outer body 13. In another
embodiment of this invention (not shown), the magnetizable
body 2 could be a continuous spherical body with recesses
located on 1ts boundary surface and recessed therein.

Another embodiment of this invention 1s illustrated in
FIGS. 4 and 5. In this embodiment, the outer body 18 1is
cube-shaped and 1inner body 19 may be spherically shaped as
shown m FIG. 5. Although not shown, the magnetizable
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body of this invention may be a continuous cubic body
having recesses located on 1ts boundary surface and 1n yet
another embodiment the inner body may be other than
spherically shaped, 1.e., a cube shape and the outer body
having the shape of a cube made of an insulative material.

As can be seen 1n FIGS. 4 and 5, the magnetizable body 21
1s composed of an inner magnetizable sphere 19 surrounded
by a cubic outer body 22 which i1s preferably made of an
insulative material. A set of mutually perpendicular axes,
xx', vy and zz' formed by the intersection of mutually
perpendicular planes xy, xz, and yz have a point of inter-
section 23 at the geometrical center of magnetizable body 21
and each axis passes through a pair of circular recesses 24
having their centers located on the axis. Thus, when an end
of interconnecting member 3 magnetically couples with
magnetizable body 21, the elongation axis 17 of the inter-
connecting member will be axially coincident with a respec-
tive mutually perpendicular axis and at (90°) degrees to the
remaining axes.

By referring to FIG. 1, an assembled geometrical cubic
proille of magnetic construction elements utilizing the inter-
connecting members and magnetizable bodies of this inven-
tion can be seen. While I have shown and described embodi-
ments of a magnetic construction toy, 1t 1s to be understood
that the invention 1s subject to many modifications without
departing from the scope and spirit of the claims as recited
herein.

What 1s claimed 1s:

1. A geometric construction toy, comprising;:

(a) a cylindrically shaped connecting member having a
first end, a second end, and an axis of elongation, where
said cylindrically shaped connecting member 1s radi-
ally symmetrical with respect to said axis of elongation,
and a first magnet captively carried within said cylin-
drically shaped connecting member adjacent said first
end;

(b) a magnetizable body having mutually perpendicular
vertical, horizontal, and lateral axes formed by the
intersection of three mutually perpendicular planes,
said axes having an origin point of common 1ntersec-
tion within said magnetizable body, where said origin
point of common intersection 1s at the geometrical
center of said magnitizable body, and where said mag-
netizable body has a peripheral boundary surface sym-
metrical with respect to each said mutually perpendicu-
lar plane, said peripheral boundary surface having a
multiplicity of recesses disposed 1n said periperal
boundary surface where each said recess 1s concentric
respectively with one of said axes and so dimensioned
and proportioned to receive said first end of said
connecting member so as to permit said connecting
member to magnetically couple with said magnetizable
body.

2. The geometric construction toy recited in claim 1
wherein said cylindrically shaped connecting member fur-
ther comprises a second magnet captively carried within said
connecting member adjacent said second end and where said
first end and said second end are tapered.

3. The geometric construction toy recited 1n claim 2
wherein said multiplicity of recesses are so dimensioned and
proportioned to receive either said first end of said cylin-
drically shaped connecting member or said second end of
said cylindrically shaped connecting member so as to permit
said cylindrically shaped connecting member to magneti-
cally couple with said magnetizable body.

4. The geometric construction toy recited in claim 3
wherein said magnetizable body 1s cube shaped.
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5. The geometric construction toy recited 1n claim 4 where
sald geometric construction toy further comprises an outer
body made of an insulative material and where said outer
body 1s spherically shaped and surrounds at least 1n part said
magnetizable body and where said outer body contains a
multiplicity of apertures where each said aperture 1s con-
centric with one of said multiplicity of recesses respectively.

6. The geometric construction toy recited 1in claim 3 where
said magnetizable body is spherically shaped.

7. The geometric construction toy recited in claim 6 where
said geometric construction toy further comprises an outer
body made of an insulative material and where said outer
body 1s spherically shaped and surrounds at least 1n part said
magnetizable body and where said outer body contains a
multiplicity of apertures where each said aperture 1s con-
centric with one of said multiplicity of recesses respectively.

8. The geometric construction toy recited in claim 7
wherein said multiplicity of aperture are so dimensioned and
proportioned to receive either said first end of said cylin-
drically shaped connecting member or said second end of
said cylindrically shaped connecting member so as to permit
said cylindrically shaped connecting member to magneti-
cally couple with said magnetizable body.

9. A geometric construction toy, comprising:

(a) a cylindrically shaped connecting member having a
first end, a second end, and an axis of elongation, where
said cylindrically shaped connecting member 1s radi-
ally symmetrical with respect to said axis of elongation,
said cylindrically shaped connecting member further
comprising a first magnet captively carried within said
cylindrically shaped connecting member adjacent said
first end;

(b) a magnetizable body having mutually perpendicular
vertical, horizontal, and lateral axes formed by the
intersection of three mutually perpendicular planes,
said axes having an origin point of common 1ntersec-
tion within said magnetizable body, where said origin
point of common intersection 1s at the geometrical
center of said magnetizable body, said magnetizable
body having a peripheral boundary surface symmetri-
cal with respect to each said mutually perpendicular
plane,

(¢) an outer body made of an insulative material where
said outer body surrounds said peripheral boundary
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surface and has a multiplicity of apertures where each
said aperature 1s concentric respectively with one of
said axes and so dimensioned and proportioned to
receive said first end of said connecting member so as
to permit said cylindrically shaped connecting member
to magnetically couple with said magnetizable body.
10. The geometric construction toy recited i claam 9
wherein said connecting member further comprises a second
magnet captively carried within said connecting member
adjacent said second end where said second end 1s so
constructed and proportioned to captively hold said second
magnet 1n fixed relationship within said connecting member
and where said first and second ends are tapered.
11. A geometric construction toy, comprising;:

(a) a connecting member having a first end, a second end,
and an axis of elongation;

(b) a first magnet captively carried within said connecting
member adjacent said first end where said first end 1s
tapered and so constructed and proportioned to cap-
tively hold said first magnet in fixed relationship within
said connecting member, said geometric toy further
comprising a magnetizable body and an outer body
surrounding at least in part said magnetizable body,
said magnetizable body having mutually perpendicular
vertical, horizontal, and lateral axes, formed by the
intersection of three mutually perpendicular planes,
said axes having a point of common common 1ntersec-
tion at the geometrical center of said magnetizable
body, where said outer body has a multiplicity of
apertures so dimensioned and proportioned to receive
said first end of said connecting member so as to permit
said connecting member to magnetically couple with
said magnetizable body.

12. The geometric construction toy recited 1n claim 11
wherein said connecting member further comprises a second
magnet captively carried within said connecting member
adjacent said second end where said second end 1s so
constructed and proportioned to captively hold said second
magnet 1n fixed relationship within said connecting member
and where said first and second ends are tapered.
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